Potentiation of kinesin spindle protein inhibitor-induced cell death by modulation of mitochondrial and death receptor apoptotic pathways.
Targeting the mitotic motor kinesin kinesin spindle protein (KSP) is a new strategy for cancer therapy. We have examined the molecular events induced by KSP inhibition and explored possible mechanisms of resistance and sensitization of tumor cells to KSP inhibitors. We found that KSP inhibition induced cell death primarily via activation of the mitochondrial death pathway. In HeLa cells, inhibition of KSP by small-molecule inhibitor monastrol resulted in mitotic arrest and rapid caspase activation. BclXL phosphorylation and loss of mitochondrial membrane potential was detected before significant caspase activation, which was required to trigger the subsequent apoptotic pathway. In A549 cells, however, KSP inhibition did not induce mitochondrial damage, significant caspase activity, or cell death. A549 cells aberrantly exited mitosis, following a prolonged drug-induced arrest, and arrested in a G(1)-like state with 4N DNA content in a p53-dependent manner. Overexpression of BclXL provided a protective mechanism, and its depletion rescued the apoptotic response to monastrol. In addition, Fas receptor was up-regulated in A549 cells in response to monastrol. Treatment with Fas receptor agonists sensitized the cells to monastrol-induced cell death, following exit from mitosis. Thus, activation of the death receptor pathway offered another mechanism to enhance KSP inhibitor-induced apoptosis. This study has elucidated cellular responses induced by KSP inhibitors, and the results provide insights for a more effective cancer treatment with these agents.